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(54) POSITION REGISTRATION CONTROL METHOD AND MOBILE STATION 
DEVICE USING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To decrease 
consumption of a battery by continuation of a 
failure of a position registration processing. 
SOLUTION: In order to decrease consumption 
of a battery by continuation of a failure of a 
position registration processing, the position 
registration processing of a mobile station 
device of CDMA system is carried out in the 
following steps: When the failure of registration 
is acknowledged (step S106), and an idle 
hand-off is prohibited (step S107), to transfer to 
a position registration awaiting sleep state in 
which transmission and reception operations of 
the mobile station device are stopped at a 
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..... . 



predetermined interval (step S108, state STIO). When a sleep timer set in step S108 is 
terminated (in a separate figure), a step of resuming the position registration processing 
by a predetermined standard and a step of capturing a new pilot signal at the time of 
resuming are contained. 



CLAIMS 



[Claim(s)] 

[Claim l]A mobile station performs location registration processing to a base 
transceiver station of area which carries out a area, and detects success or failure of 
this location registration processing, Carry out by repeating a judgment of location 
registration processing and success or failure as location registration processing is 
failure, and this repeat fi:equency is calculated. Even if this repeat frequency reaches 
the number of times defined beforehand, when location registration processing is failure, 
location registration judges it as failure, A location registration control method of a 
mobile station, wherein only time beforehand set up after having awaited, stopping a 
change to a good pilot signal under reception and stopping transmission and receiving 
operation of the above-mentioned mobile station will be in sleeping. 
[Claim 2]judgiag in more than a threshold as which a receiving level was beforehand 
determined when sleeping was completed - a receiving level - an account of the upper 
- a location registration control method according to claim 1 catching a pilot signal 
newly [ when it is more than a threshold defined beforehand ]. 

[Claim 3] A location registration control method according to claim I judging that search 
of a predetermined section of a pseudo noise code series was completed at the time of 
pilot signal prehension when [ which it awaits and forbids a change to a good pilot 
signal under reception ] authorizing failure of the first time of location registration 
processing performed for accumulating. 

[Claim 4]A location registration control method according to claim 3 changing a status 
value of a pseudo noise code generator of a mobile station into a status value after 
predetermined time, and shifting a phase of a pseudo noise code to generate when 
location registration operation to a sector which exists at the time of search of a 
predetermined section of said pseudo noise code series goes wrong. 

[Claim 5]A location registration control method according to claim 2 using a value 
adding a receiving level at the time of fimally location registration going wrong, and a 



predetermined offset value based on this receiving level as the above-mentioned 
predetermined threshold. 

[Claim 6]A location registration control method according to claim 5, wherein the 
above-mentioned offset value is set as constant value in a field where a receiving level 
at the time of a return is lower than a receiving level defined beforehand. 
[Claim 7]A location registration control method according to claim 1 making an 
outside-of-the-circle display turn on when awaiting and forbidding a change to a good 
pilot signal under reception, and making an outside"of-the-circle display switch off when 
awaiting and permitting a change to a forbidden good pilot signal under reception. 
[Claim 8]It is a mobile station used for a code-division-multiplex mobile 
communications system. Have a control means for performing location registration 
processing to a base transceiver station of area in which this mobile station carries out a 
** area, and this control means, Carry out by repeating a judgment of location 
registration processing and success or failure as location registration processing is 
failure, and this repeat fi:equency is calculated. Even if this repeat j&requency reaches 
the number of times defined beforehand, when location registration processing is failure, 
location registration judges it as failure, A mobile station constituting so that only time 
set up beforehand may perform control which will be in sleeping after awaiting, 
stopping a change to a good pilot signal under reception and stopping transmission and 
receiving operation of the above-mentioned mobile station. 

[Claim 9]judging the above-mentioned control means in more than a threshold as which 
a receiving level was beforehand determined when sleeping was completed - a receiving 
level — an account of the upper — the mobile station according to claim 8 catching a pilot 
signal newly [ when it is more than a threshold defined beforehand ]. 
[Claim lOlThe mobile station according to claim 8 making an outside-of-the-circle 
display turn on when awaiting the above-mentioned control means and forbidding a 
change to a good pilot signal under reception, and making an outside-of-the-circle 
display switch off when awaiting and permitting a change to a forbidden good pilot 
signal under reception. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 



[Field of the Inventionlln the mobile communications system with which this invention 
uses a code-division-multiplexing (Code Division Multiple Access -CDMA) method for an 
access method. It is suitable for especially power-saving of a mobile station about the 
control method by the side of the mobile station at the time of performing location 
registration processing to the base transceiver station of the area in which the mobile 
station is carrying out the ** area, and the mobile station using it. 
[0002] 

[Description of the Prior Art] When the mobile station of a CDMA system receives the 
signal from a base station, it carries out back-diffusion of gas of the signal by which 
spectrum spread was carried out, and restores to the original signal. For this reason, 
synchronous processing which coincides with a base station side the phase of the pilot 
pseudonoise numerals (hencefoirth, PN (-seudo Noise) numerals)' which are spread codes 
is needed. 

[0003]This synchronous processing is divided into two steps, prehension of a pilot signal, 
and synchronization holding. Generally prehension is based on correlation operation, 
performs multiplication with an input signal, shifting a rephca PN code to a diffusion 
chip unit, and serves as processing which judges whether the integral value turns into 
more than a threshold. Since a peak does not occur in said integral value when the 
replica PN code and the PN code of a base station side do not synchronize, the phase of a 
replica PN code is changed and search is continued. The code length of a pilot PN code is 
32768 in the 15th power of 2, and since search is performed in this topological space, a 
typical CDMA system requires improvement in the speed of pilot signal prehension. On 
the other hand, synchronization holding means the processing which maintains the 
synchronization with the phase in a chip, after catching a diffusion chip synchronization. 
[0004]It chooses and two or more base stations or sectors of a mobile communications 
system are arranged so that it may be in the state where the phases of each spread code 
differ mutually. In the above-mentioned example of representation, it detaches 
mutually and a base station or a sector is arranged so that it may become a relation of 
the integral multiple of 64 chips. The mobile station can perform the change (hand-ofO 
to a better pilot signal after synchronous processing by adjusting the code phase of 
back-diffusion of gas, and investigating the intensity of other pilot signals. The hand"off 
which awaits and is performed during reception is called an idol hand"off. 
[0005]Now, the mobile station which ended synchronous processing performs location 
registration processing next. Message switching with a base station attains this location 
registration processing. A net becomes possible [ calling a mobile station ] by this. Since 
location registration processing is accompanied by transmission, if it carries out 



frequently, the traffic to a net will increase and it will consume the battery of a mobile 
station. Therefore, the execution needs to minimum-ize. 

[0006]A mobile station performs synchronous processing to a pilot signal as mentioned 
above, when a power supply is switched on, and it is judged whether it is necessity to 
carry out location registration processing of the mobile station newly to the area which 
receives notice information and in which a mobile station carries out a ****** area. 
When the area which carries out a ****** area is in agreement with the location 
registration (list-ized depending on case) finishing area memorized in the mobile station, 
transmission of a location registration request message is not performed. 
[0007] When a mobile station goes away from the above-mentioned area, a hand-off is 
performed in the base station of the area which advances into the next. 
[0008]as the art relevant to the above - USP5,267,261 and USP5,109,390 - it obtains 
and SP5,179,671, USP5,101,501, JP,5-30023,A, JP,8-107584,A, etc. are mentioned. 
[0009] 

[Problem(s) to be Solved by the Invention]The mobile station of a CDMA system is 
exchanging messages by the down-hnk (getting down signal) estabhshed by prehension 
and synchronous processing of the pilot signal, and uplink (uphill signal) which a mobile 
station transmits. By a geographical feature situation etc., it gets down to an 
inconvenient thing with the range of access of this going-up signal, and environment 
with a range of access of a signal out of balance exists in it. That is, although a mobile 
station gets down from a base station and can receive a signal continuously and 
effectively, the going-up signal from a mobile station may not arrive at a base station. In 
the situation where especially a receiving level is low, the probability which catches the 
base station at which a mobile station goes up and a signal does not arrive, or the 
probability which shifts to the base station at which it goes up by an idol hand-off, and a 
signal does not arrive becomes high. 

[00 10] Since the transmission from a mobile station does not reach when location 
registration processing is performed to the base station at which such a going-up signal 
does not arrive, location registration processing goes wrong. However, since the effective 
going-down signal is received, location registration processing will continue, and a 
battery will be consumed vainly. 

[OOllllt is in the purpose of this invention providing the mobile station using the 
location registration control method and it which attain power-saving of a mobile 
station when performing location registration processing to a base station, and can 
reduce battery consumption. 
[0012] 



[Means for Solving the Problemlln order to attain the above-mentioned purpose, an 
invention of the 1st of this apphcation, A mobile station performs location registration 
processing to a base transceiver station of area which carries out a area, and detects 
success or failure of this location registration processing. Carry out by repeating a 
judgment of location registration processing and success or failure as location 
registration processing is failure, and this repeat frequency is calculated, Even if this 
repeat frequency reaches the number of times defined beforehand, when location 
registration processing is failure, location registration judges it as feilure. After 
awaiting, stopping a change to a good pilot signal under reception and stopping 
transmission and receiving operation of a mobile station, it is the location registration 
control method of a mobile station, wherein only time set up beforehand will be in 
sleeping. 

[0013]In the 1st desirable embodiment, when it is more than a threshold as which a 
receiving level was beforehand determined when sleeping was completed, and more 
than a threshold as which it judged and a receiving level was determined beforehand, a 
pilot signal is caught newly. 

[0014]In the 2nd desirable embodiment, a judgment of an end of search of a 
predetermined section of a pseudo noise code series performed at the time of pilot signal 
prehension is performed, when [ which it awaits and forbids a change to a good pilot 
signal under reception ] authorizing failure of the first time of location registration 
processing performed for accumulating. 

[0015]In the 3rd desirable embodiment, when location registration operation to a sector 
which exists at the time of search of a predetermined section of said pseudo noise code 
series goes wrong, a status value of a pseudo noise code generator of a mobile station is 
changed into a status value after predetermined time, and a phase of a pseudo noise 
code to generate is shifted. 

[0016]In the 4th desirable embodiment, a value adding a receiving level at the time of 
finally location registration going wrong and a predetermined offset value based on this 
receiving level is used as a predetermined threshold. 

[0017]In the 5th desirable embodiment, an offset value is set as constant value in a field 
where a receiving level at the time of a return is lower than a receiving level defined 
beforehand. 

[0018]When awaiting and forbidding a change to a good pilot signal under reception, an 
outside-of-the-circle display is made to turn on, and when awaiting and permitting a 
change to a forbidden good pilot signal under reception, an outside-of-the-circle display 
is made to switch off in the 6th desirable embodiment. 



[00 19] An invention of the 2nd of this application is a mobile station used for a 
code-division-multiplex mobile communications system, Have a control means for 
performing location registration processing to a base transceiver station of area in 
which this mobile station carries out a ** area, and this control means, Carry out by 
repeating a judgment of location registration processing and success or failure as 
location registration processing is failure, and this repeat frequency is calculated, Even 
if this repeat frequency reaches the number of times defined beforehand, when location 
registration processing is failure, location registration judges it as failure. It is a mobile 
station constituting so that only time set up beforehand may perform control which will 
be in sleeping after awaiting, stopping a change to a good pilot signal under reception 
and stopping transmission and receiving operation of a mobile station. 
[0020]In the 1st desirable embodiment of the 2nd invention, a control means catches a 
pilot signal newly, when it is more than a threshold as which a receiving level was 
beforehand determined when sleeping was completed, and more than a threshold as 
which it judged and a receiving level was determined beforehand. 

[0021] When a control means is awaited and forbids a change to a good pilot signal under 
reception, it makes an outside -of-the -circle display turn on, and when it awaits and it 
permits a change to a forbidden good pilot signal under reception, it makes an 
outside-of-the-circle display switch off in the 2nd desirable embodiment of the 2nd 
invention. 
[0022] 

[Embodiment of the Invention]Hereaffcer, an embodiment of the invention is described 
using figures. 

[0023]A 1st embodiment of this invention is described using drawing 1 ■ drawing 3, and 
drawing 10 . Drawing 3 i s a figure showing an example of the composition of the mobile 
station in a 1st embodiment of this invention. In the figure, the transmission and 
reception section 31 performs transmission and reception of a radio signal. The CDMA 
modem section 32 builds in local PN code generator 321 for base station synchronous 
processing, and performs the recovery or diffusion modulation by back-diffusion of gas. 
The telephone part 33 performs a display to a user, the input of user's operation, the 
output of a receiver signal, the input of a transnodtted signal, etc. The control section 30 
controls operation of the above-mentioned transmission and reception section 31, the 
CDMA modem section 32, and the telephone part 33. The sleep timer 34 controls the 
active state and hibernation of operation of said control section 30. 

[0024]The outgoing message to a base station is inputted into the CDMA modem section 
32 in the form of digital data from the control section 30. The CDMA modem section 32 



constitutes the frame between non"railroad sections based on the inputted outgoing 
message, and generates the baseband signal which carried out diffusion modulation of 
this frame further. It is inputted into the transmission and reception section 31, career 
abnormal conditions and amplLfication are performed here, and said baseband signal is 
outputted to between non-railroad sections. 

[0025]By the transmission and reception section 31, it is aligned by the incoming 
message from a base station, it is detected, and is inputted into the CDMA modem 
section 32. And back-diffusion-of-gas synchronous processing etc. are performed by the 
CDMA modem section 32, and it is inputted into the control section 30 in the form of 
digital data. The control section 30 performs motion control which is interlocked with a 
user's operation and includes a stop or resumption of a mobile station of operation of 
each part according to this incoming message. A receiving level is detected by the 
transmission and reception section 31, and is inputted into the control section 30. The 
control section 30 has a microcomputer (not shown) and the location registration control 
method of this invention is performed by the program included in this microcomputer. 
rOQ26] Drawing 1 is a flow chart of the location registration operation in a 1st 
embodiment of this invention. This flow chart shows operation of the mobile station 
after powering on. The location registration processing after an idol hand-off is started 
from Step S103 of the figure. 

[0027]First, the mobile station by which powering on was carried out catches a pilot 
signal newly (Step SlOl), and judges the success or failure (Step S102). When 
prehension goes wrong, it shifts to an outside-of-the-circle state (STOO), without 
performing location registration processing. When it succeeds in prehension of a pilot 
signal, based on the area information reported, location registration judges in necessity 
newly (Step S103), and when required, location registration is performed (Step S104). 
Without performing new location registration processing, when it judges with it being 
the area where location registration can already be managed with Step S103, iisual 
awaits as it is and it shifts to the intermittent receiving state (ST20) which is a state. 
[0028] When location registration is performed, success or failure are judged (Step S105), 
and when it succeeds, it shifts to intermittent receiving state ST20. If location 
registration goes wrong, the judgment (Step S105) of location registration processing 
(Step S104) and success or failure will be performed repeatedly, and this repeat 
frequency will be calculated. This repeat frequency is directed from a base station. Even 
if the repeat frequency of Step S104 and Step S105 reaches the number of times 
directed from the base station, when a predetermined response cannot be received, 
processing of Step S104 is judged to be failure, and completes processing. When failure 



is judged at Step S105, it judges whether completion of Step S104 by this failure became 
the prescribed frequency n (Step S106), and when in transit, as it returns to Step S104 
and is shown in Rl of drawing 10 . R2, and specifically, location registration is 
repeated. It is repeated until each registration processing Rl, R2, --, the access sequence 
directed from the base station in Rn expire. 

[0029]When location registration Rn is performed and the number of times of location 
registration becomes the prescribed frequency n, it gets down from the present state 
and reception of a signal is effective, but it is judged that it is in the state where 
transmission of a mobile station does not arrive at a base station. In this example, in 
order to prevent increase of the battery consumption by continuation of location 
registration processing at the time of this state, the following processings are carried 
out. First, a mobile station forbids the idol hand-off of a local station (this reason is 
mentioned later), and turns on the outside-of-the-circle display of the telephone part 33 
(Step S107). Next, affcer setting up clock the dormant period Ts to the sleep timer 34 and 
suspending transmission and receiving operation of a mobile station, the control section 
30 changes to sleeping. The quiescent period Ts is awaited with a power saving effect, 
and the length is optimized by the trade-off with the recovery time to a state. The stop of 
transmission and reception is performed by stopping the transmission and reception 
section 31 and the CDMA modem section 32. In order to make the control section 30 into 
sleeping, the general sleep function with which the microcomputer is equipped is used. 
This sleeping is automatically canceled at the time of expiration of said sleep timer 34. 
In this example, this sleeping will be called waiting sleeping for location registration 
(STIO). 

[0030]Next, the restoration processing from said sleeping is explained. Drawing 2 i s a 
flow chart of the location registration operation started by waiting sleeping for location 
registration of a 1st embodiment. 

[003l]The control section 30 which rebooted at the time of expiration of said sleep timer 
34 activates the transmission and reception section 31 and the CDMA modem section 32, 
and acquires the present receiving level (Step S201). And it judges in more than a 
threshold predetermined in the acquired receiving level (Step S202), and when a 
receiving level is low, the sleep timer 34 is set up again (Step S208), and it shifts to 
waiting sleeping for location registration (STlO). When a receiving level is more than a 
threshold, it judges with the situation of the attainment area of an uphill radio signal 
and the attainment area of a radio signal from which it gets down out of balance having 
changed, and location registration operation is started again. That is, pilot prehension 
is performed newly and the success or failure of this prehension are judged (Step S203, 



5204) . When prehension goes wrong, prohibition of an idol hand- off is canceled (Step 
S209), and it shifts to an outside-of-the-circle state (STOO). 

[0032]When it is able to catch, the necessity for location registration is judged (Step 

5205) , and when unnecessary, while canceling prohibition of an idol hand-off, an 
outside-of-the"circle display is switched ojff (Step S210), and it shifts to an intermittent 
receiving state (ST20). When the area which needs location registration is caught, 
location registration is carried out as shown in rRl of drawing 10 (S206). Next, the 
success or failure are judged (Step S207), and it shifts to an intermittent receiving state 
(ST20) via said step S210 at the time of a success. 

[0033]When location registration goes wrong, via said step S208, it shifts to waiting 
sleeping for location registration again, and as shown in drawing 10 , location 
registration rR2 is again carried out after dormant period Ts progress. Consumption of 
the battery of the period which is sleeping compared with the time of continuation of 
location registration processing by the control method shown by the above drawing 1 
and drawing 2 is reduced. 

[0034]Now, although the idol hand"off is forbidden in this embodiment at the time of the 
shift of the first time to waiting sleeping for location registration, this is based on the 
following reason. 

[0035]From the stage which completed pilot prehension, a mobile station measures the 
pilot intensity of a base station (sector of others [ a typical system ]) besides always. And 
it is designed perform a hand-off to a better base station (sector). Under the situation 
where the mobile station originated in the imbalance of the range of an up-and-down 
circuit, and failed in location registration processing, the probability which carries out a 
hand-off to the base station which went wrong compared with other base stations will 
be high. That is, when not forbidding an idol hand-off, even if it catches a new pilot at 
Step S102 of drawing 2 , the probability which continues location registration to the base 
station which a hand -off occurs before performing location registration at Step S104, 
and goes wrong as a result is high. Therefore, he is trying to raise the probability that 
will prevent re-failure and the location registration to other base stations will occur by 
forbidding an idol hand-off as abnormal processing in the stage which authorized failure 
in location registration processing once. 

[0036]A 2nd embodiment of this invention is described using drawing 4 and drawing 5 . 
This embodiment is the example which raised further the effect which raises the 
probability that will prevent re-failure and the location registration to other base 
stations will occur. Drawing 4 is a flow chart of the location registration operation in a 
2nd embodiment. Drawing 4 shows the processing which a power supply is switched on 



and performed after the completion of pilot signal prehension, or an idol hand-off. The 
hardware constitutions of the mobile station in this embodiment are the same as what 
was shown by drawing 3 . In this embodiment, first, newly, it judges in necessity (Step 
S401), location registration performs location registration, when required (Step S402), 
and it judges the success or failure of the location registration (Step S403). When 
location registration is unnecessary, or when location registration is succeeded, it shifts 
to an intermittent receiving state (ST20). When judged with location registration 
processing having gone wrong at Step S403, in this embodiment, an idol hand-off is 
forbidden promptly and an outside-of"the-circle display is turned on (Step S405). 
[0037]In this state, the control section 30 shifts the PN code phase to generate 
compulsorHy to the CDMA modem section 32 by changing the status value of local PN 
code generator 321 for a back-diffusion-of-gas code synchronization into the status value 
after specified time elapse (Step S406), A new pilot signal is searched in the direction of 
a phase lead lag network (one way) firom the shifted phase position (Step S407). 
Drawing 5 i s Step S406 and a mimetic diagram explaining operation of S407. The phase 
of a PN code is expressed with the position of the circumference 50 shown by the dotted 
hne. At Step S406, only the quantity shown in the arrow 52 shifts the phase of a PN 
code compulsorily to the base station (sector) 51 caught at the first time. And search of 
one way of Step S407 is performed in the direction of the arrow 53 (drawing 5 c lockwise 
rotation), and another base station (sector) 54 on the circumference 50 is caught as a 
sector which can be caught next time. It is operated so that another sector 54 may newly 
be caught, while forbidding the idol hand-off to the sector 51, when this the operation of 
a series of does not arrive [ transmission of the mobile station to the sector 51 ]. The 
phase width which carries out a forcible shift is in the tradeoff relation of the probability 
which catches another sector, and the amount of consumption of a battery, and it is 
necessary to optinodze it. Although omitted in drawing 4. when prehension of a new pilot 
signal goes wrong at Step S407, release of idol hand-off prohibition and the shift to an 
outside-of-the-circle state are performed Hke the course of Step S203 of drawing 2, S204, 
S209, and state STOO. When a new pilot is caught, the necessity for location registration 
processing is judged (Step S408), when unnecessary, release of idol hand-off prohibition 
and an outside-of-the -circle display are switched off (Step S413), and it shifts to an 
intermittent receiving state (state ST20). 

[0038]When judged with location registration processing being required at Step S408, 
location registration is carried out (Step S409) and the success or failure are judged 
(Step S410). When a success judging is carried out at Step S410 at location registration, 
release of idol hand-off prohibition and an outside -of-the-circle display are switched off 



(Step S413), and it shifts to an intermittent receiving state (state ST20). 
[0039]Wlien it fails again, the judgment of whether synchronous search and the 
capturing range of the pilot **(ed) the circumference 50 top showing the phase of a PN 
code shown in drawing 5 o ne time and no is performed (Step S411). When not going 
round one time, it returns to Step S406 and processing following a compulsory phase 
shift is repeated. After going round one time, a quiescent period is set as the sleep timer 
34, operation of the transmission and reception section 31 and the CDMA modem 
section 32 is stopped, and the control section 30 shifts to sleeping (STIO) (Step S412). 
Although the control method before shifting to sleeping becomes a little complicated in 
this embodiment, the probability which catches a base station (sector) other than the 
base station (sector) which failed in location registration can be improved. The 
restoration processing from waiting sleeping STfor location registration 10 is equivalent 
to a 1st embodiment. That is, location registration after a return is performed to the 
base station more than a threshold predetermined in a receiving level. Clearly, if said 
threshold is set up more highly, consumption of a battery will decrease, but the 
opportunity of location registration also decreases. As for this threshold, being 
optimized according to a situation is desirable. The embodiment in consideration of this 
point is described below. 

[0040]A 3rd embodiment of this invention is described using drawing 6 - drawing 9 . An 
example of the composition of the mobile station of a 3rd embodiment is shown in 
drawing 6 . In this embodiment, the offset table 302 linked to the threshold operation 
part 301 and the threshold operation part 301 which input the receiving level from the 
transmission and reception section 31 into the composition shown in drawing 3 i s added. 
The program of the control method of changing a threshold according to a situation is 
stored in the control section 30. The location registration operation in this embodiment 
is shown in drawing 7 . The threshold used in this embodiment when it returns from 
sleeping, Before shifting to sleeping (STlO), Step S600 updated based on the present 
receiving level is inserted between Step S107 and Step S108, and differs from a 1st 
embodiment in this point. A threshold is updated by adding a predetermined offset 
value to the present receiving level. This processing is carried out in the threshold 
operation part 301 in the control section 30, Based on a receiving level, the threshold 
operation part 301 determines the offset value which should be added with reference to 
the offset table 302. The contents of the offset table are as foUows, for example. Drawing 
8_is the graph which took the receiving level along the horizontal axis 71 and with which 
it took the offset value along the vertical axis 70, and is a figure explaining the example 
of the offset value of Step S600 of a 3rd embodiment. For example, an offset value in 



case a threshold is immobilization is set up exist on the dotted line 72, and is stored in 
an offset table. A receiving level inclines in the field below beta, the dotted line 72 is a 
straight line of 1 [ and when a receiving level is beta and an offset value exceeds zero 
and beta, it is made into the negative infinity. That is, when the receiving level at the 
time of a return is more than beta, location registration operation is always started. 
[004l]Next, in order to react sensitively by change of a circumference situation, an 
offset value is set up exist on the solid line 73, and is stored in an offset table. In this 
case, in the field (below gamma) where a receiving level is low, the offset value added to 
the present receiving level turns into the constant value alpha [dB]. Therefore, a 
receiving level is set to receiving level +alpha of the present [ threshold / of the receiving 
level which serves as a re-prehension start condition below by gamma ], if a receiving 
level is improved compared with the time of making a location registration mistake as 
for more than alpha, re-prehension will be started and location registration processing 
will be performed. In this case, since re-prehension is started by alpha improvement of a 
receiving level being done at least also in the field where a receiving level is low, 
compared with the case (when it is the dotted Mne 72) where a threshold is 
immobihzation, it can react sensitively by change of a circumference situation. 
Therefore, missing the opportunity of location registration decreases. However, in order 
to improve the reduction effect of battery consumption, it is effective to set up the value 
of beta or gamma more highly to some extent. 

I0042]The restoration processing for updating a threshold again by the location 
registration failure at the time of returning fi:om sleeping is shown in drawing 9 . In this 
embodiment, the renewal of a threshold (Step S900) is added between judgment (Step 

5207) of location registration feilure of the flow chart of drawing 2. and setting out (Step 

5208) of a sleep timer. In Step S900, a threshold is updated by adding a predetermined 
offset value to the present receiving level like Step S600 of drawing 7 . This offset value 
is advantageous to optimization of the receiving level threshold which is strange good 
and serves as a re-prehension start condition by the situation of a receiving level as 
shown in drawing 8 . 

[0043]As explained above, this embodiment can reduce the probability that the step 
which forbids the idol hand-off of a mobile station will perform location registration in 
the base station (or sector) where a possibility of faiMng again is high, when it is 
presumed that location registration processing went wrong. In the state where this idol 
hand-off was forbidden, if location registration goes wrong, Since the step which stops 
transmission and receiving operation of a mobile station at the predetermined intervals, 
and the step which resumes location registration processing by a predetermined 



standard at the time of expiration of hibernation are included, being able to control the 
number of times of location registration, and catching a base station (sector) other than 
the base station (sector) which went wrong previously since the step which catches a 
pilot signal newly is included at the time of said resumption -- this - the probability of 
performing location registration to another base station (sector) is improved. 
[0044] 

[Effect of the InventionlAccording to this invention, consumption of the battery by 
continuation of location registration processing is reduced, and there is an effect which 
can save the power of a mobile station. 
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